Abstract. Investigated in this work were the influence of Cr dopant concentration and technological conditions of doping on photoconductivity (PhC) kinetics, dependence of PhC signal magnitude on voltage applied as well as the dynamic range of a photodetector based on semi-insulating GaAs:Cr. PhC relaxation was measured using a broadband system of registration in the picosecond pulse range, which is based on the oscillograph C7-19, CCD camera and personal computer. Mechanisms of recombination that influence on fast and slow components of the PhC signal were studied. The shortest time of PhC relaxation τ ~ 2 .
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Introduction
Diagnostic of the pulse radiation process requires the development of ultra-fast X-ray, γ-and laser radiation detectors with nano-and picosecond times of relaxation. The detectors must precisely reproduce a pulse shape and measure its magnitude with well linearity within few orders. For such a purpose, used are semiconductor compounds with a high mobility of intrinsic charge carriers and high sensitivity to X-ray and γ-radiation, e.g. GaAs, InPCdTe, CdZnTe [1, 2] . Subnanosecond time resolution can be realized using detectors based on high resistive GaAs, InP [3, 4] . A short drop of relaxation can be obtained by decreasing the lifetime of photocarrier, e.g., Cr doping, neutron irradiation, or low temperature growing GaAs [5] . The best semi-insulating GaAs was grown with Cr doping concentration N Cr ~ 1⋅10 16 cm . Nevertheless, a short relaxation drop of the photoresponse usually takes place in the long-term component. The latter could be conditioned by the influence of both type charge carriers sticking to shallow centers, bending of the energy band in semi-insulating GaAs, low hole mobility or carrier diffusion in the field range. According to the well-known relation 
Experimental
To achieve the purpose mentioned above, the set-up for photoconductivity (PhC) kinetics measurements in semiconductor crystals under pulse laser excitation was designed and adjust. The block scheme of the set-up is given in Fig. 1 . The set-up consists of the YAG:Nd +3 laser with free mode-locking (1), microstrip circuit of photoconductivity signal detection (2), broad-band oscillograph (3), CCD camera (4), and PC with frame grabber (5 , which were grown by the Czochralsky technique: using fluxing agent and horizontally oriented crystallization. To provide compensation, the GaAs:Cr crystals were grown in As vapor that ensure an electron type of conductivity when ρ ~ 10 9 Ohm . cm. The influence of the Cr dopant concentration on photoconductivity drop, the dependence of the PhC signal magnitude on the voltage applied and the dependence of the dynamic range of GaAs:Cr photodetectors on the radiation intensity were investigated.
The samples possessed the bar-like shape with dimensions 2×2×5 mm. Their ohmic contacts were formed on the longer opposite sides, see insert in Fig. 1 . Conductors had minimal length and were made of thin cooper foil μm 10 ≤ δ to reduce parasitic reactive resistance and skin-effect conjunctive. The samples were mounted in specially developed microstrip circuit adjusted with the impedance Ohm 50 = ρ . Typical oscillograms of GaAs:Cr PhC are shown in Fig. 2. Fig. 3 shows the dependence of GaAs photodetector signal magnitude on the voltage applied. 
Results and discussion
We found that, with increasing the dopant concentration N Cr , the magnitude of the long-term component of PhC relaxation is decreased, which is indicative of the extension of the fast recombination channel contribution. The highest rate τ st /τ nst > 10 (τ st − stationary relaxation time) was observed at N Cr ≅ 3⋅10 17 cm decrease. The latter is caused by self-compensation of GaAs:Cr, which is specified by the system of energy levels in the bandgap. As a result of enlargement of the electron capture cross-section on deeper levels (placed close to the medium of the bandgap) that appear after doping, the probability of electron sticking on shallow centers, responsible for nonstationary drop of PhC, decreases but hole sticking still remains, and that is proved by the long-term component of PhC relaxation drop with the temperature decrease down to 150 K. Taking into account the fact that the time resolution of semi-insulating GaAs photoresistivity detectors is determined by the lifetime of nonstationary electrons: The linear dependence of the PhC signal magnitude on electric field applied (Fig. 3) (t p = 37 ps, λ = 1.06 μm).
Conclusions
• It was found that, in semi-insulating GaAs:Cr,
ensure the relaxation time of photoconductivity τ ~ 2⋅10
−10 s that corresponds to the bandwidth of the registration system Δf = 5 GHz and is optimal for fast detector development with a corresponding time of detection.
• We found a linear growth of the fast component with the intensity increase and approachment to saturation of the slow component at high levels of excitation, which is connected with a full recharge of sticking centers at the laser intensity increase as well as growth of the chromium dopant concentration up to 10 15 … 3⋅10 17 cm −3 .
• The possibility to control the behavior of PhC relaxation components in GaAs:Cr crystals by adjusting degree of doping and compensation has been shown.
